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Abstract of JP2001250250 

PROBLEM TO BE SOLVED: To provide a method for 
cancelling at a low cost an offset generated due to an 
objective lens shift and a disk tilt without lowering utilization 
efficiency of light in a method for detecting a tracking error 
signal using a push- pull signal consisting of a main-beam 
and a sub-beam. 

SOLUTION: A laser beam exited from a semiconductor laser 
1 is converted into parallel light by a collimator lens 2, and is 
divided into the main-beam 30, the sub-beam (+ Ist-order 
light) 31 and the sub-beam (- Ist-order light) 32 by a grating 

3. Divided light is condensed on a track 61 of an optical disk 
6 by an objective lens 5 after passing through a beam splitter 

4, reflected light is reflected by the beam splitter 4 via the 
objective lens 5 and is guided to photodetectors 8 (8A, 8B, 
8C) by a condenser lens 7. 
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t'j^S. ^ttmi*l5Rl/m4*|iSJc*3V>-c, 0?J:3fei:± i&3t«s 

[00801 wwt?, So«lgl«lfi&Ofm4*|5SlC*3 fi^C ►J^pSC^^Offia (fg3«l8&Otm2*|iBlC*5^^■r 

(m3ft|iB&tJf^2«l8l::*5V^Ttl^C) 'Cife'}, Si [00 8 11 ^nJ:*). :/s'>^:^/i'ft^P P 3 1 li, 
P P 3 1 = I R- I L 

= 4 SiEqEi •sin*i«sin(2jivt/vp) ( 

7) 

t'^iio ★*)0»:3ti:^S^i-^ffl55)^li3!lflh>5&ffiM«r6 1 (I3 7<D 

[008 21 *ll*6JiiJlB«)±9lw, AWf-Aro Ig4*l8) , KJti^-A {mtli^<^'-» <o-id:^<r> 

-Sli5lcfii:ffi||Sr*n^fc»^(D:/s'->3.7'>rHt^irot,NT » 9*)0jJ:3ti:T«i-f-5S8^^li*n*?5&WII«r« _i (g|7 

[0 0 8 31 SItf-A (lHl5f^<^'-» wo*3tlcAp (2) ~ (4) ^CJ:*}, £iT«) J: 9 l-^^jiS. 

i^S&ftMSr. fli (ia7<D||4*K) . e-i (137(0 [0 0 8 41 

m3*lS) . RWlf-A (|5I5f/<^-V) roi»:3t<o5 ★ 

( 0 : m 1 *ll&0fm4 *lfi) 

Ao=Eo •exp{(2jt + 0i)i} (8) 

( 0 9:%(r>m^mm ■. m s ^m&xfm 2 ^k) 

Ao=Eo- e X p { (2 Jt + e -1) i} (9) 

(+ 1 ^utommm m 1 MimRxj^m 4 

Ai = Ei • e X p { 1+ 2 7c V Vp+ 6 1) i} (10) 

(- 1 rk^(r>mmmm ■. ^ a ^msLXfrn 2 ^is) 

A-i=Ei • e x p { (<^ 1-2 TT vt/vp+6-1) i) (11) 
Ill7lc^1-J;5{c. «4*ISi«3«il8o;^t|cfttiM;5S ^ [00 8 51 ^m^8B-b t8B- c(Dliitl Ihtl 
*0*3o^»^O7'y>ar/Ht^PPb c**«>5, cll, ±fE (8) ~ (1 1) ^tm^X. 

I b = l/2 [Sol Eo- exp { (2rc+0i) i) |2+Si|Eo-exp 
{(27t + ei) i}+Ei-exp{((*i+2jrvt/vp+6i) i) |2] 

= 1/2 [Eo2 (So+Si) +Ei2Si+2EoEiSi • cos (<l>i+2n 
vt/vp+8 i-Oi) ] (1 2) 
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(8) 



13 



14 



] 



= 1/2 [Eo2 (So+Si) +Ei2Si+2EoEiSi • cos {i^\-2n 
vt/vp+6-i-e-i) ] (1 3) 

tS^itSo * = ,r (1 80° ) . 6 i=« (1 80' ) 

[0 0 8 6] Cw-c, ig7H*5v^-c«. ei=o, 6_i * <r>-Q. lb. \ cM^kl^il. 

I b=l/2 [Eo2 (So+Si) +Ei2Si+2EoEiSi • cos {<b\+2 
n vt/vp+;t) ] (14) 

I c = l/2 [Eo2 (So+Si) +Ei2Si+2EoEiSi -cos (*i-2 
«vt/vp-«)] (15) 
t U , ->'3.://wft^P P b c Ji. ") 
PPb c= I b- I c 

= 2 SiEqEi 'sini/ii'sin [2 n (vt/vp+l/2) 

) 

= —2 SiEqEi 'sirK^i'sin (2>tvt/vp) (16 

) 



6-l=0/j: 



[0 0 8 71 fi[ffiM!45B8^t<CV^P Pa btt. iiEOiS: 8^ 
PPa d = 2 SiEqEi • s i n <(i i 
@8|c^-rj:5{w, PPadirPPbc 
li. fltai $ ( * 1 1-B85S) < , 1 / 2 If y f^EP 

*){41S*S18 0° -ftlfc (iiiSffi) {f^tJ'jiSo 
[0 0 8 81 ioT. fti|il«)lC#P>ix5tfemS§8B*»f) 

PP3 1=PPbc+PPad=0 

[0 0 8 91 l^i). ^HtSJ^titCioVN-CJi. ^IfeHW^ 

ffib-f. m2*|©A»P>^4*l8(^loyS:tticfi:ffiiltvi5 

[0 0 9 01 iai{C*5V>-Cll, loOllBS^i^ 

C0l[ifc!)-&9^*Sn 1. n2-C*>5<0-C, mSiMS^\^^ 
n^i:1Si^^>m\ifi< . «»Jx:«m 1 ^IS<0®lt n 1 W 

[0 0 9 11 ^-mMm^^i^^. 
y/Mf^l±itSi^5i-BI«^'iJ<. lg*i!S5 0i::/i5. -f/fi? 

h7 3'^'±«)ifro(tSI-fcoT'bli*i*^0-C*)5© 
T% ±iELfc?lf*«»)i. 2 0J;9lC. Z\f-I^<D^WM 
S ([HltlT<S^-^<oiaiSI3S) *57Fgt;i:5fc*. e-y^ 
7 y 7'<OjaS:-cl8!l^:'ci|ilcfBjii&{l:-r 5 :: t ;45T-# 6. 

[0 0 9 21 lHlST«^li*«^--fc^±mc*fLTSJ: 



^ (7) iri/2SrS6»tfct>w (ffia*Si|^5^tw/j:5fc 
*) ti^c-c, 

sin(2;cvt/vp) (17) 

[0 0 9 41 ^nimm\:.ii^^x\i. m^\^^-ti.o 

-c, +l/4^^y^fc*^t-fi^TV^6, ;itil::J:*), 0i 
ojc^-fi^l-. ±iti^%<D^:f\f-J^'i\. 3 2tC*3 
V^T, ||l^lfiim3*ia»a55>O{ileMa5+9 0' 

[0 0 9 51 07i:Pl«, h^y^*|p]ro»Sdi»mi:fi 

30 ^'Sriai llC:T^-r. mi*lli:^3*l5<Ogi5^)-CJi, 
^yif-A3 1 0ffl!l(C'|2:ta^9 0° (i^i^ 
*J) . ^Amit^2m&<r>U^-(;\t. ■th:/K'-A3i 

1.3 1 2{i!iic9o° (Dti[ffi^;i!$7s mwm) . 

[00 9 61 rrolt-g-, ^l*|5Btm2«|g©l/4R 
f-Ai:'5 UTOy-y v'a.T'/Wff^PP a dli, fiSr^BM 
«r4x./fV^^i^(07'-y-yar/Ht^{Ctt'<T9 0° ffiffi 
*5-ftv/c«#t^j:t). m4*l®im3^PS(Ol/4Rlf 
LOJT'yv'ay/V'fS^PPb cli, )S»(C-9 0 

40 [0 0 9 71 rr-c, ■^■:f\;:-M.<D:f'y\/:^:fMt^l)^ 
%^Lti\<^ (igiHo) Jla^^o^^T, ±E^i<^IIJI<^ 

[0 0 9 81 Sltf-i=. (IhJJt^^^'-:^) (O0»:3ttcJ!JD 

*?sffita^Sr. 0 1 (n 1 1 1 ttPS) . er (lai 
i(om4ifePg) , e-i (HI 1(0^2^11) , e-i' 

(HI 10^3*11) . Rtttf-A ([5]Jf/-5^'-i^) o 
1 (01 iro^lftPB) ^ 6 l' (01 l<0^4*|iR) , 
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(9) 

IS 16 
<0)fe(D«3Rlii|i»i. ±IE (8) ~ (1 1) * 

Ao=Eo • e X p, { (2 Jt+ e i) i} (18) 
Ao=Eo •exp{(27t+ei')i} (19) 

{o^%<r>^mmm : ^3^is) 

Ao=Eo' exp{(27t+e-i')i} (20) 

Ao= Eo • e X p { ( 2 Jt + e -i) i } (21) 

Ai = Ei • e X p { ((* 1+2 vt/vp+6i) i} (2 2) 

Ai=Ei • e X p { (*i+2 »c vt/vp+« i' ) i} (23) 

A-i = Ei- exp { (*i-2;ivt/vp+«-i' ) i) (24) 

A-i = Ei • e xp { (*i-27: vt/vp+6-i) i) (2 5) 

ttii>, ^0, ii = 0. 6i* =jr/2 (90' ) , 6-i=0, 6 

(00991 Hi 1{C*3V^T«, fl i=jt/2 (90 2o -1* = jr/2 (9 0" ) I a , lb. I c. I 

• ) , ei' =0, fl-i' =jr/2 (9 0° ) , 8-1= dli, ±E^(14), (15)^^#|CL-C, 

I a = l/2 [Eo2 (So+Si) +Ei2Si+ 2 EqEiSi -cos (*i+2 
n Vt/vp-w/2) ] (2 6) 

I b = l/2 [Eo2 (So+Si) +Ei2Si+2EoEiSi • c o s (<fri+2 
Ji vt/vp+jt/2) ] (2 7) 

I c = l/2 [Eo2 (So+Si) +Ei2Si+2EoEiSi •cos (*i-2 
Jt vt/'vp-K/2) ] (2 8) 

I d = l/2 [Eo2 (So+Si) +Ei2Si+2EoEiSi -cos (*i-2 
n vt/vp+«/2) ] (2 9) 

tf£i>o 3o*cJ4, 
lOlOOl-tUT, :/"5'>^7'/U^t^PPa d. Pb* 
PPad=Ia-ld 

= 2SiEoEi' s iiK/ii* s in {2n (vt/vp+1/4) 

} 

(30) 

PPbc=Ib-Ic 

= 2 SiEqEi • s in<;ii' s in {2 n {v x./ v p- 1 / A) 

} 

(3 1) 

t>tc5<o-e, El 2|c*-f<t9t::, PPa d tPPb c 40 tc<t5*f!^u>Xv'7 hA5$55#^ (f-A■^3,L»^: ^^u 
14, (<*lirBgig) (cB|ffyj;<, ±1/4 If -y^ -x^ 'C.^;55-f tifc*^) X'h. fitS'>7 M-^tg 

lo 1 0 1 1 t5a^^w^t#l^±^4, 1/2 ey^gpMit to 1 0 31 *ll^s?g^llc*5^^-c^i, igi*i5i:M3* 

ffi*si8 0° ^/ioTi^50-e, :^liil6<jt-#P)tt^«im ISt-r4lBit^*s«^-t'64i^S:ittW Ufc;J5, -ni^KP) 
«8B;i^b<0^-;/->.r^/Mt^l4, -f, ^2*l5t^4*I5BlC9 0° (OftffiM (fiffiii^) 

PP31=PPbc+PPad=0 =^^^fc#^, 9 0° (Ofifc^SM ^Sffi 

[0 10 21 w<^J:pJC, 4 5^ii|<D*rft®lgEtc{4tBM«r [0 10 41 i^1t^ l.oro*ia^«cJcfi:ffiM*Sifo'5iS-& 
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[01051 $ P>{w, 011 J: 5 ti.i$L^Wr>%.^ 
-Uriels P,-f, 

fll' +9-l=njt (n:SIIS:) 61=6-1* 
= 0 

(w<0^, !2«-f 6i+6-i=nw A»o «i' = 
6_l' =0 (r/iS) t'^iSiB'^-er, 0«;t«013IC^ 
-fi^te, AWit<^^l*IS<^fitffill4 5' . ^31^11 

10 10 61 HP*). RJI^OJfeK'-i^^fleSrfflV^fcaE*^ 
{SlUwfeSSljECirroata^OftiJl 8 0° os^ffe 

[01071 m7L[i. 013 5 1-, 

1 *[8<7)SB5^{::&tB^4 5' *5AP*55 J: o 
AS^In^?5J;5^eiS:;£•ri^l^. Bi*lli:f52«l8©l/ 

tr-Aif9 UO^yv'^T'/Ki^PP b cJ4. -13 5 

[0 10 81 ioT, ^ftWT'y v'ay/Wft^PP 3 1 
(= P P a d + P P b c ) 14, 1 8 0 

[0 1 0 91 tfc, :^nimmnii\^X\t. f-i^SrlS 
[0 1 1 01 ±E^JSJi^li-C'(4, ^f-A^I^ 

[ 0 1 1 1 1 3 (DHJficojiiJIi) *56iq<om 3 <r>ni& 



(0 1121 01 4IC*1-J:9(;, !f 1?!^?) 

tilltLfc3tl4. i/U-T-<^^3-C-3 t'-A (;<-r:^l^ 
-Ai:±li^3tC)-!J-yif-A) ir^>Si|$tl, ;^^D:?'vi. 

[0 1131 wCT?, J^a^'7A^^9{4, 0 1 5 JC;^ 
lSjlC®t;5^«Hl9 g wroi^»lil69 g«>«f.M»e)Jt 

r x^ 6 o h9 5'^:(^i6U-*fJS;i"'5:^i6ucjiu5^,^fi| 

i»9hi:JCj;»), 30(D5^Si|®*S9 a. 9 b. 9 c 
f!l$tl. ■€:n-€*t:itve>#^tl®«9 a. 9b. 9 c {C 

20 [01141 S)t^^ 1 0 14. 7;*—* Xffl 2 5)-SilS3t 
^iSlOa. 1 Obt h^y^V^fflSlJt^^l 0 c. 
lOd, lOe. lOf, lOg, 10htf)^hf£i>o 
[0 1 1 51 -&jii^ili©l^tw. Jj^o^^yA^^ 9©^fl 

|cif-APl«rJi^fifeL, 5^#m«9b. 9c-C|5lJr$ix 
fc> >f y e-i^^J. ^rlt^nSJttSJIc 10c, 1 0 d ± 
{CK'-AP2, P 3«rfl^J^i-5<, 
(0 1 1 6] :»Si|ffi«9 a-ClHllff$tvfc±l»:ro 
■9-yK'-AI4, •?:n-e*t2i>SilS3fe«aJS 10a. 10b 
30 <0^ffi!H-f-ivP4. PSSrJ^^b. ^)-f>l®^E9 b. 9 

c-cIH]^T$nfc±l^>:wi^:^^^-■i^^4. -tn^ftiSjtM 

^lOe. 1 0 f ±tCfcr-Ap 6. P7*, S3t®«cl 
Og. 1 Oh±Jcbr-AP8. P9i:B^iri>o 

(0 1 171 S3t®«10a. lOb, lOc. 10 
d. lOe. lOf. lOg, 1 0 h(Dm;'jftf-5r, ^ 
fli'tl la. lb. Ic. Id. le. If, Ig. I 

(I a- I b) 

(0 1181 i/t, Vy^y^^'/mmt^TESit. 
TES= (Ic-Id) -k ((If-Ih) + (le 
-I g) ) 

[0 1191 - ::-C, TES(7) (Ic-Id) »4;^'C>' 
t'-AWT'.yi/a.T'/Hf^, (If-Ih). (le- 

I g) ii^ti^h-i-fif-J^±i».^<'>^'y'>=^'^^^^ 

rni 9101 J-fP.mi <75gg)fe<Ofl^ffii:SJ:c5W{4. 7"?/ 
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[0 12 1] Ell 5;ci3l^-C, 0'jx.««Klc4>5*n^>' 
7-&«^<^^>Si|ffi«c9 b . 9 c lcA#t-f53t«:|g 1 *IS 
St>*^2^IEt1-5i:, ^0^1*PBi^2*|fiO)tUl 

[0 12 2] ri^ii-g-. fi?!lx.«iai 6tr^1-J:5lc. a 

^-iBjiso" A»p>2 0 0° #J£(0^^u-x^ 
«titSrl/'2«f5'f^-ff>-ii:lf, i-/ii3*,iai 7{C:^-rj; 
0\Zs m^m^n (18 0° ) TP)-e:tf, Zfy'y^ztjv 
ft#, (I f - I h) , (I e - I g) l4**v^ixS#i 

[0 12 31 rroli^(Dft^«imi^3a?r»cir*1-, *|| 

i&Of^2(D^li6(r)Ji^Jiil^«lc, HI 8©<t5*«ita 
[0 1 2 41 lai 8»1^^mSSIw4ot^-C»i, 8B-ai:8 

B-do3t*s-tii-en*B^<9A«)5^sii<i«9 b. 9 c 

■CBtt'^tLfcatJcffiS-fS. 01 9ttai 8^w*^ 
[0 12 51 mi*IS{C*3V^T, Slt3t<O0JJ:ittf«)& 

iaii*$tf««sr s s 2 . ^nst^fes s i i « 2 

[0 1 2 61 -tLT, S 1 . SS2, SS3, S 

OcSaSrSo-i. So-2. S0-3, So-4i:U, 0JJ:3ti:± 
\^%htimf£'0'^on^(D^mi:Si-i, Si-2. S 
1-3, Si-4t-r5o 

[0 12 71 ::z-ei±, s i-ii Si-2Wffii««r»iiSt?L 
< *5 J: 5 /^^fllc-rs (*ll«S0jiT-li, 0 1 8 ir^ 
•fipic, Rflll^ri6j|c2 0» S«^^W1-5) , fiP*), S 

1-1 = S 1-2. S 1-3= S 1-4 1 5 <t '5 l-^^fi|-r 5o 
[0 12 81 :i^-C\ ®i^SS l~SS4$r> iE^ 1 

oiijfiwjgteiL-cift?qLfcia7tcio(t5^i*PS, m 

2*|SBt#^fc«^«^ (1 2) ~ (1 7) €r#fiS1-n 
li , y y a :/'/wfS^rofi«i5 0 5 ;i i: tr 

[0 1 2 91 EP*>, ^iSES S 2, SS 3T'4fi£$n'57' 
•yv-o-y/Ht-ti, ®«JSS 1. SS4-C±fi)c^Fil'57° 



(11) 

[0 13 11 iS). So-2tSo-3. So-it So-4li^n^ 
fl^fihiP'. (S 0-1+ So-2) i (S0-3+S0-4) itt 

ttS»1-ittfoic;i5. 

[0 13 21 ^(Dipir, f-i.roi|£5^o3tSrfflv^T. 

[0 13 31 i|tRf-i»S:ffli'^;t7'yi/a://wft*ttHi 

i>W$.. ■rf£t>hmt^h(Dmit (@*fit) OO^Jti: 
±lft3tt«»fi<C9B-9««J (*Jav^*5^«ii-5ti^) 

(0 1 3 41 ffi«^«r4;t5««f4. Hi 7{cS5 

-rtWlcK?)-f, H2 0roj;5J-, feffiMlSO" 5:-^ 
;t5®iK4r, y *"|niro*|i65-^T\ loro^Erteo^g^ 

so (0 13 51 r<0<t5lc. y*lRl©«*s-j£-c«>n«. 

(01361 (ss 4 <Dmm<r>mm) *i8w<om 4 oms 

<D?|^1ilwOV^T, H2 lSt;H2 2*ffl^^T»«llcIft?q 

1-5. 

(0 13 71 ^nimm<r>\i'yi;ry-fmm.\t. ^3<d 

[0 1 3 81 02 lHafe^^Sr^^S^JlC^LfctO-Cfc 

3-C3br-A (^-f^'K'-A3 0i:±H!>:5t»lJ-7'tr- 
A3 1X0=3 2) ir^filJix, Jf:n^^7A5j|^ 9O0i!J: 
lHl*f>fc;J^ 3y ;'-M^:^X2t*f4«jw:^X5Sr^Ur 
3t7'>f^i'6±{wm*$4x5o 
[0 13 91 f-:^if-i.ofi:li-fmcov^TI5iM 
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1-31. l-3 2A»?,ISLyi:3tt#x.5r.i:355-e# 

[0 14 0] J;oT, ^®fi<J(C*t^wyX5(CAlt-r5 

02 1 (b) {C/T^i-i9{c, ^'w-x 

10 14 2] i^oT. ±Em3<^^li6W}^ffi'^J:^l-« 
5. 

(0 14 31 -rixmi^^-j^mznLxmux^ ium 

(01441 r.<o»^<D(ii|BS^*nov>T»:lc^-f. »> 

02 1 (b) iZTfi-riolC. 35^Sil*n^^7A9-Cl^- 

(01451022 (a) ti^W-x-<V^3©4'-Cy 

«>8B^>l-tt«!l*#x.5»^«r*i-, 02 2 
(b) tt^^U— r-f i'^'3©'!'-Cy:^l6jtCI5»ii^^'iCi|i so 

(0 14 61 z(Dmi±Bf^3<omm(Drmx7PLiff 

iz-Wi&.'tsm^lfiXhiltit. ifv-T^y^hxn 

(0 1 4 71 02 2 (c) (±^U-r^ V^'ii-ei^T'ir 40 

+ 1 3 1 f£Jtfw{iffiMiSr^t*Bt-i«B«3 

Ai, -lft«)f-:/K'-A3 2«tt{CfifcffillS:f*ADl-5 

(0 14 81 zcoj; ^:timrof-yf-i.(ri@!gij 
V^T ± 1 » If- ACOT- y y^KS^^s^J&^t-^C 5 « 



22 

(0149] (^5 (Dmm(r>mm) ^^m<om 5 (duss 

(0150] *^t6J^li<0 \^y^7y ygfili, ±12^ 
3 Xt;m 4 ro|IS5(D}^ffi t ID U. < * n A U— f 3.= 

(0 15 11 02 3il3t^^5^*«*Wi::*Lfctro-e, 
S*Wt-Ji0 2 1 tPICTfc^o-e, i¥iai*lJlWtt€li& 
tic fit, Tj^o^^yi^ig^ 9I±, 02 3 (b) . 

(c) lc:T^-rJ:9»-> 4^mt.tiliy:^^<r>^mmx^ 

a :/yMt ^Sr)Bim-r 5S-&lwOV ^-clftWi-5. 
(01521 023 (b) td^i- J: 5 3 

1. 3 2itf^U~T-<>i^3±Xn^6f3\iZ?i^y}:f-M. 

m 3 omi&ffimmxm.^ LtKDtwimxhic 

(0 15 31 Jjjtc, mf£i>im(r>^f^^^i^ni-^:f 

(0 15 41 «if-;/^A5fiii5v^^i-g-o^s'->:x:/ 
;W<^~yi:^ 02 4 (a) (y-yi/^T'/Mt^lCM-^ 
1-5^J|tnl, n2) , fs/^A?J[£l^4I^Sr, 02 4 

(b) (7'-;/'>3.7'/l'ffi^lri841-i®«cn3, n4) 

(0 15 5] rwipic, lH!*f^N'^-:/«s:*:t<S'tc 
UA^-bi/w-r-f ^^^3±-clllrw^^1^:^^f--t>(o 

(0 1 561 025 \z:^m^mm(D{iLmm^m^7r^-ro 

niC)ttL.-C, 3C. 3D, 3E(D3o<D®*£(Cl 8 0° 

(0 15 7] r©«f-e. ««3DJi1>-yif--^3 l&O^ 
3 2<Di^*lr*fL-C{5irffl^^M*0L, Mllc3 Ctif-:^lf 

(0 1 5 81 ««3D»1, 02 4 (a) . (b) 

•C^L/i:P5#<^[Hl5T/N°^-:yofi7'<c9^5«SJ^n 2, n 
4^^A/T'V^-5„ ^mc*[LT. ®lgc3CJ±, 
U3 2<r>nAW$.1t\^^^hXii'0. ®i|c3 EJif-^ If 
-A3 l(On4®Wclt^^#^T•^>5o 
(0 1 5 91 ioT, «lj^tf02 4 (a) J: 5 
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(0 16 01 ttz. 02 4 (b) {C^1-J:9lw. fyf- 

*n««3 E b 3 D(D:*:# $-^Ji^1^S:a®ftUT7'y i/^ 
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